
busy

clk

dirclk
reg

clk

/stbreq7 read_data[0][0]

busy

read_data[1][7..0]
/stbreq3
/stbreq4
/stbreq5
/stbreq6 read_data[0][7..1]

noreg
not_here

/testreg

test[7..0]
clk

/stbreq0
/stbreq1
/stbreq2

/idreg

id9

id10

read_data[4][7..0]

id14

id11

/wr
/ddrreg

ddr[7..0]

/wr

/dr0reg
ddr0

id8
id12
id13
id15 id[15..8]

/mr

bd[7..0]

dd[7..0]

/rd

/bdsel
/rd
/stbreq0 dirclk

/drsel /stbreq1

dd0

ba3
ba4

ddr1
/dr1reg

/stbreq2

dd1

ba3
ba4

/dr7reg
/dr6reg
/dr5reg
/dr4reg

dd2

/stbreq3

ba0
ba1
ba2 /dr3reg

/dr2reg
/dr1reg
/dr0reg reg /dr2reg

ddr2

dd3

/stbreq4

ba4 noreg

dd4

/stbreq5

ba3

ba2
ba1

/ddrreg
/k1reg
/k0reg

dd5

/stbreq6

ba0
/idreg
/testreg

/dr3reg
ddr3 dd6

/stbreq7

dd7

/rd
/wr

not_here read_data[4][7..0]
ba[2..0]

ba11

ba9
ba10

ba8

/dr4reg
ddr4

read_data[1][7..0]

read_data[3][7..0]

read_data[2][7..0] read_data[4..0][7..0] od[7..0]

ba15

ba12
ba13
ba14 clk

read_data[0][7..0]

ba6
ba5 /bdsel /rd

ba7
/dr5reg
ddr5

/k1reg
/ddrreg

/idreg
/testreg
/k0reg

/dr6reg
ddr6

read_data[3][0]

read_data[3][7..1]

/wr
/k1reg

clk

/mr /mr read_data[2][7..1]

mr /dr7reg
ddr7

/k0reg

read_data[2][0]

bd0

DEVICE=EPM3256AQC208-7

Withhold RDY until done if BUSY from a previous operation.
Delay before RDY on all valid register accesses, read and write.
Invalid register or bad address turns RDY on with no delay.

Test Register
0x00 is driven onto the high byte anytime the board is selected.
Module ID = 0x4E01
Low ID byte is module revision = 0x01
High byte is module ID = 0x4E

Data Direction Register

Low ID byte is muxed with other on-chip registers
High data bus is used only for ID output

Address-only decodes.
Timing must be added at point-of-use.

by STB
Latch DIRx so that it can be validated

Sets xcvr direction

Lights the blue light

Enables data xcvrs

Keep the adrs latches always open

Bus reset

FC
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HRM Decode for Rev D Digio
Fermilab

 Tom Zuchnik

TITLE

COMPANY

DESIGNER

SIZENUMBERREV

DATESHEETOF

QB

QE

QD

QC

CLRN

CLK

QA

QF

QH

QG

B

A

74164

SHIFT REG.

VCC

QB

QE

QD

QC

CLRN

CLK

QA

QF

QH

QG

B

A

74164

SHIFT REG.

NOT

AND2

GND GND

VCC

BNAND2
Q[8..1]

CLK

D[8..1]

CLRN

74273b

OCTAL D-FF

WIRE VCC

WIRE

NOR3

hrm_decode_revd@175/rdyOUTPUT

NOT WIRE

WIRE

WIRE

hrm_decode_revd@132clkba0OUTPUT
hrm_decode_revd@128sba0OUTPUT
hrm_decode_revd@133stb0OUTPUT

WIRE

BNAND2
Q[8..1]

CLK

D[8..1]

CLRN

74273b

OCTAL D-FF hrm_decode_revd@131clkab0OUTPUT
hrm_decode_revd@126/oeba0OUTPUT
hrm_decode_revd@124oeab0OUTPUT

TRI

bd[15..8]OUTPUT

WIRE

dd[7..0]OUTPUT

hrm_decode_revd@129sab0OUTPUT

hrm_decode_revd@121clkba1OUTPUT

BAND2

NOT

BNAND2

hrm_decode_revd@122stb1OUTPUT

hrm_decode_revd@119sba1OUTPUT

hrm_decode_revd@120clkab1OUTPUT

NOT

BAND2

BAND2

OR2

D

DFF

CLRN

Q
PRN

hrm_decode_revd@150dir0OUTPUT

XOR

Y0N

Y1N

Y2N

Y3N

Y4N

A

B

C

G1

Y5N

Y6N

Y7N

G2AN

G2BN

74138

3:8 DECODER
hrm_decode_revd@114oeab1OUTPUT

hrm_decode_revd@115/oeba1OUTPUT

hrm_decode_revd@117sab1OUTPUT

NOT

BAND2

NAND2

hrm_decode_revd@112clkba2OUTPUT
hrm_decode_revd@109sba2OUTPUT
hrm_decode_revd@113stb2OUTPUT

NOT

NOT BAND2
OR2

D

DFF

CLRN

Q
PRN

hrm_decode_revd@151dir1OUTPUT

BAND2

hrm_decode_revd@111clkab2OUTPUT
hrm_decode_revd@102/oeba2OUTPUT
hrm_decode_revd@101oeab2OUTPUT

NOT BAND2

D

DFF

CLRN

Q
PRN

BNAND2

Y0N

Y1N

Y2N

Y3N

Y4N

A

B

C

G1

Y5N

Y6N

Y7N

G2AN

G2BN

74138

3:8 DECODER

BNOR4
BAND2

NOT

hrm_decode_revd@98sab2OUTPUT

hrm_decode_revd@99clkba3OUTPUT
NOT BAND2

OR2

hrm_decode_revd@159dir2OUTPUT

hrm_decode_revd@100stb3OUTPUT

hrm_decode_revd@96sba3OUTPUT

hrm_decode_revd@97clkab3OUTPUT
NOT BAND2

D

DFF

CLRN

Q
PRN

VCC

WIRE

hrm_decode_revd@95sab3OUTPUT

hrm_decode_revd@91/oeba3OUTPUT

hrm_decode_revd@93oeab3OUTPUT

NOT BAND2
OR2

hrm_decode_revd@160dir3OUTPUT

hrm_decode_revd@181 /rd INPUT

hrm_decode_revd@171 /wr INPUT

BNOR2
BAND2

hrm_decode_revd@170r/wOUTPUT

hrm_decode_revd@90clkba4OUTPUT

hrm_decode_revd@92stb4OUTPUT

hrm_decode_revd@88sba4OUTPUT

LPM_PIPELINE=
LPM_SIZE= 5
LPM_WIDTH=8
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

data[][]

sel[]

result[]

LPM_MUX

BNAND8

N
O

T

hrm_decode_revd@89clkab4OUTPUT
hrm_decode_revd@86/oeba4OUTPUT
hrm_decode_revd@81oeab4OUTPUT

TRI

bd[7..0]BIDIR

GND

BNAND6

NOT

hrm_decode_revd@141/selectOUTPUT

hrm_decode_revd@87sab4OUTPUT

hrm_decode_revd@78clkba5OUTPUT

BA[15..0] INPUT

LCELL BNAND2

hrm_decode_revd@173/bdselOUTPUT hrm_decode_revd@80stb5OUTPUT

hrm_decode_revd@73sba5OUTPUT

hrm_decode_revd@77clkab5OUTPUT BAND2
hrm_decode_revd@177 /dmac INPUT

NOT

hrm_decode_revd@187/cycleOUTPUT

hrm_decode_revd@69oeab5OUTPUT

hrm_decode_revd@70/oeba5OUTPUT

hrm_decode_revd@71sab5OUTPUT

BNOR6

WIRE

hrm_decode_revd@178TP2OUTPUT

VCC
hrm_decode_revd@67clkba6OUTPUT
hrm_decode_revd@64sba6OUTPUT
hrm_decode_revd@68stb6OUTPUT VCC

GND

hrm_decode_revd@65clkab6OUTPUT
hrm_decode_revd@62/oeba6OUTPUT
hrm_decode_revd@61oeab6OUTPUT

BNAND2 D

DFF

CLRN

Q
PRN

WIRE
hrm_decode_revd@66sab6OUTPUT

hrm_decode_revd@58clkba7OUTPUT

NOT

GND

hrm_decode_revd@140relay1OUTPUT

hrm_decode_revd@184 clk INPUT

NOT

hrm_decode_revd@60stb7OUTPUT

hrm_decode_revd@56sba7OUTPUT

hrm_decode_revd@57clkab7OUTPUT
hrm_decode_revd@182 /rst INPUT

NOT hrm_decode_revd@48oeab7OUTPUT

hrm_decode_revd@49/oeba7OUTPUT

hrm_decode_revd@55sab7OUTPUT
BNAND2 D

DFF

CLRN

Q
PRN

WIRE

NOT

hrm_decode_revd@139relay0OUTPUT



clkbaOUTPUT
sbaOUTPUT

stbOUTPUT

/stbreqOUTPUT

clkabOUTPUT

/oebaOUTPUT

sabOUTPUT

oeabOUTPUT

NOT

NOT

D

DFF

CLRN

Q
PRN

GND

GND

VCC

WIRE

BNAND2

BNAND2

BNAND3

AND2

stb_in INPUT

busy INPUT

/wr INPUT

/drreg INPUT
/rd INPUT

ddr INPUT

BNOR2

B A
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HRM IO IO PORT CONTROL
Fermilab
 Tom Zuchnik
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T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN
T

TFF

Q

CLRN

PRN

VCC

VCC

/trigger INPUT

clk INPUT

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

AND2

NOTNOT

N
O

T

GND

blinkOUTPUT

NAND2

D A
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 HRM IO ONE-SHOT
Fermilab
 Tom Zuchnik
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